THE subject of electro-therapy has suffered in the past-and is still sufferingfrom the want of sufficient test of the efficiency of our work. A knowledge of physics, of machines, of the chemical and physical effects produced by electrical currents and of the physiological results is very desirable, but what we really want to know is the effect on diseased conditions or on persons affected by disease. This we can find out only by empirical observation-by a system of trial and error.
To illustrate my contention I shall make use of work whiclh is especially familiar to me and much of which is peculiarly my own.
The history of electro-therapeutics up to the end of last century provides little of practical value for us. One reason for this is that before about 1880, quantities of electricity used in treatment were not measured. Useful work had undoubtedly been done with the faradic current, but this is difficult to measure; it may, of course, be measured by the use of standard coils. These were and still are used in physiological experiments but it is doubtful if they were used for purposes of treatment. Probably the current was only measured then, as it is now, for clinical applications, by its effects upon the patient. Another reason is that in assessing the truth of claims made for the results of treatment, the following postulates were not satisfied:
1. There must be a diagnosis of the existing pathological conditions, or a syndrome sufficiently constant for the cases to be classified, in order that the results observed may be comparable.
2. A record of progress must be kept. It is desirable that some physical or chemical phenomenon should be quantitatively recorded, especially if it can be put into the form of a curve. Some definite observable facts such as the range of movement of a joint, variation in the temperature, the condition on intrapelvic examination, or pulse and respiration frequency-to mention only a few-should be available.
3. The history of the cases after cessation of treatment should be stated when possible. This, however, is often difficult to obtain.
4. The results of the treatment must be capable of being repeated with a certainty which varies only with variations in the nature of the cases or in the completeness with which the treatment is carried out. 5. To these must be added the specification of the quantity of current used, with the size of electrodes or some other quantitative indication of effect, such, for instance, as may be derived from the sensations of the patient.
I do not say that no good can be done unless all these postulates are satisfied; but we must deplore the fact that so little attempt has hitherto been made to fulfil them. We must deplore the lack of scientific clinical investigation.
Let me take as an example the claimis made for the treatment of dysmenorrhcea by diathermy. Dysmenorrhcea is little more than a symptom. For the present purpose, we may roughly divide cases of dysmenorrhcea into two classes: (1) the socalled " spasmodic dysmenorrhcea," and (2) that due to inflammation of the pelvic organs. Unless a complete diagnosis is made we have no knowledge of the pathological conditions prevailing, nor have we a syndrome sufficiently precise to 2 differentiate the case under treatment. Often it happens that in spasmodic dysmenorrhcea the first period after the beginning of a course of diathermy is free from pain. A patient has told me that this first period after the diathermy is the first one free from pain that she has ever had. Relapse, however, invariably occurs, and in attempting to combat this relapse on leaving off treatment, I have continued diathermy for over a year and have found that the pain gradually returns until the periods are just as painful at the end of that time as they were at the beginning.
The symptoms of painful menstruation dependent on an inflamed pelvic organ disappear, as does the inflammation, after treatment by intrapelvic diathermy, and the subsequent history shows that the patient remains well. This investigation of dysmenorrhcea shows the importance of diagnosis and of the following-up of cases. If the postulates just enumerated had been satisfied some claims that we have heard about the results of treating dysmenorrhcea would not have been made.
There have been two epoch-making events in modern electrotherapy. One is the production of instruments for measuring direct current, and the other the introduction of the diathermy machine.
Before the advent of the first, the work carried out could not satisfy the last of the postulates with the possible exception of that done with faradic currents.
In or about the year 1880, a handy instrument for measuring direct current first became generally available. The first observer to measure adequately the current he used was Dr. Georges Apostoli, of Paris. In 1886 he published the results of five years' work on the treatment of fibroid tumours of the uterus by direct current applications. He based his treatment on observations of the polar effects of direct current applied to dead tissues. It was observed that-using platinum or carbon as the active electrode-when it was the anode, the tissues in the neighbourhood of the electrode became dry and shrunken and acid in reaction: but when it was the cathode the tissue became moist and alkaline in reaction. In this latter case evolution of hydrogen disintegrated the tissue close to the electrode. Applying these facts to treatment in gynacology, he found that a diminution in the size of fibroids took place, that the haemorrhage was reduced in amount, and that the general condition of the patient improved. His cases were diagnosed, the progress of the case was properly recorded and follovwed up, the currents used were measured and there was a reasonable invariability in his results. The postulates were therefore satisfied. Although the claims which Apostoli made were accurate enough, the method fell into disuse as a means of treating fibroids, because the progress in antiseptic surgery provided a more rapid and effectual means of treatment. For a time it also fell into disrepute on account of the extravagant claims made for it by other less scrupulous practitioners. It remains, however, an effectual means of treating certain infections of the cervix.
The other epoch in modern electro-therapeutics was marked by the introduction of the diathermy machine. It came to this country three or four years before the Great War. The late Dr. Lewis Jones introduced it in St. Bartholomew's Hospital in 1910 or thereabouts for the purpose of removing new growths by coagulation. He does not seem to have developed its use for medical purposes. That it is useful in the hands of the surgeon is amply demonstrated, and it is becoming progressively established. However, I do not propose to speak about its employment in surgery, but to consider its uses for medical purposes.
The therapeutic use of diathermy has been standardized and kept within certain limits largely by the institution of a Diploma in Radiology and Electrology at Cambridge, and later at other universities. The examination of candidates for a diploma such as this necessarily establishes and maintains orthodoxy. This has been greatly aided by the teaching of Dr. E. P. (Jumberbatch, former President of this Section, and by his standard work on the subject. I shall divide diathermy treatment given for medical purposes into two classes.
Of one class, namely, that in which heating of more or less superficial structures to an indefinite temperature, or general heating of the blood to an unknown amount occurs, I shall say little. And here I am referring to treatment applied by two electrodes placed on the body or limbs, or by one electrode applied to the patient on a condenser couch. That is to say I refer to such treatments as are applied for the relief of pain, perhaps in the hope that some inflammatory state may be resolved, or for relief of certain cardiovascular conditions. There is no doubt about the utility of diathermy thus applied, and doubtless most diathermy treatments are given for one of these objects. But it is to this class of treatment that my remark especially applies regarding the lack of that clinical observation by which the postulates are satisfied. I draw a marked distinction between this class and that in which an infected organ is heated to a certain critical temperature. I refer to the applications for removal of gonococcal infection of the cervix and urethra in women and its consequent effect on arthritis, for intrapelvic inflammations in women, for infected prostate in men and its effect on arthritis, and for puerperal fever.
In all these instances a special arrangement of the electrodes is used. Becwuse diathermy currents tend to spread from the edges of electrodes and to take a superficial course, the intrapelvic organs cannot be heated by electrodes placed front and back or on each side. To procure this result one electrode must be more or less in the centre of a circle formed by the otber.
Puerperal Septic?mia.-I will now describe 21 cases of puerperal septicaemia treated by diathermy at the West Middlesex Hospital.1
The method of application is by means of a vaginal electrode and lead belt as used for intrapelvic heating for inflammations of the pelvic contents. The above is a table summarizing the results in the twenty-one cases treated. Of the three patients who died one was moribund after six weeks' fever before treatment by diathermy was begun. She died after two treatments. Although the case was hopeless, treatment was carried out in order that it could not be said that any case was refused on account of its severity. One of the deaths occurred from septicaemia following abortion. All the other cases were after full-time confinement. It may be that there was some element present in this case which was absent in the others.
The third death occurred two days after the temperature had fallen by crisis. The cause of death was pulmonary embolism.
The patients who formed the subject of this investigation were all very ill.
There can be no doubt that without the intervention of diathermy most of them would have died.
One thing we have learnt is that cases of sapraemia must not be treated by diathermy. Patients with sapremia are suffering from absorption of toxins from a putrefying mass in the uterine cavity, physiologically outside the body. To heat that is only to increase the amount of poison formed and increase the toxiemia.
Chart I is that of the first case treated. There was an initial rise of temperature due to sapremia, but, as a result of intra-uterine douches and glycerine injections, the temperature fell. It rose again, however, as a result of septicemia and abscess formation. Diathermy was given towards the end of the second week of illness, and was followed by a fall of temperature to below normal. It rose again, and, four days later, diathermy was again given. This was again followed by a fall to normal. Again the temperature rose and diathermy was given more frequently.
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Temperature continued to rise, due to abscess formation. After the abscess had b)een opened the temperature fell and remained below normal. The patient made an uninterrupted recovery from this point. Chart II is that of the last patient to be treated by this means. She had a breech presentation and had been considerably mishandled before admission to hospital. On admission she was still undelivered, and the posterior vaginal wall was extensively torn. The cervix was lacerated and the perineum was ruptured. In spite of all endeavours to prevent infection through the lacerations septicsemia developed. About ten days after the onset of fever diathermy was begun. At that time evening temperature was from 1000 to 1010 F., with morning remission. After the evening of the day on which diathermy was first given the temperature did not rise again and the patient made an uneventful recovery. representative Afe about seve week:1gsof fee an7 abses was opened: 9°a ndth opeationt wasvre afotoed abvcs normaltemperatur ofo thiwgou days. TII tmay perature then rose again, and at the tenth week of illness, diathermy was applied. This was followed by a fall of temperature, but not quite to normal, and there was a subsequent rise, due to a further abscess formation. After the abscess was opened the patient rapidly recovered. Eight patients have recovered by lysis. Of these the case recorded on Chart IV may be taken as an example. In most of the cases, as is well shown in this one, there is a fall of the initial fever temperature to normal following the relief of sapramia by intra-uterine douches and glycerine injections. Diathermy was begun in the middle of the fourth week of illness, and in five or six days' time the patient was convalescent. The fever ended by crisis in four cases, or in five, if the case in which death occurred two days after crisis from pulmonary embolism is included. This class is represented by Chart V.
Accounts of the special technique for treating gonococcal infections of the cervix and urethra in women, and of the results of the treatment, have been repeatedly published. The abolition of the infection fails in about that proportion of cases in which reinfection would be expected to occur. As a matter of fact the successes -established as such and followed up-amount to over 90%. In other words, the result is invariable. In cervicitis, not due to gonorrhoea, the successes are about 80%.
In the electrical department of St. Bartholomew's Hospital, out of 19 cases of arthritis in which cervical infection, gonococcal or otherwise, was found, treated, and followed up, 6 ended in complete success, 9 were improved up to a point and 4 ended in definite failure. In the 9 "improved up to a point," the inflammation of the joints subsided, but complete functional restoration of the joint was not obtained on account of the damage done. These cases are successes in that the inflammation was brought to an end. As far as the effect on the inflammation is concerned there were 15 successes out of nineteen cases.
A paper on the technique and results of treating pelvic inflammations in women by diathermy was read before this Section in December, 1928.1 Here, again, the results are invariable when allowance is made for imperfections in diagnosis and for some special difficulties in carrying out the treatment in some of the cases. Roughly 80% of these cases were successful. The claims made for the results of treating prostates and vesicles infected with gonorrhcea, by this method, appear to have been misunderstood. Treatment of a prostate and vesicles infected with gonococci invariably has a marked effect upon metastases resulting from the infection. I have carried out this method of treating prostatitis for gonorrhceal arthritis for the last eight years, and say quite positively that subsidence Qf inflammation of joints invariably occurs as a result. The ultimate range of movement and amount of usefulness obtained depend on the amount of damage sustained before treatment begins. Other metastases resulting from gonococcal infection of the prostate and gonococcal septicamia are, so far as I know, as invariably cleared up as is the arthritis.
But when it comes to claiming that the prostate can be cleared of infection by this means, there is not the same certainty. I, at all events, have never made this claim. In some cases it may be so, but the results are not in the same category as those obtained by the treatment of the cervix and urethra in women. It is not safe, perhaps not possible, to heat the whole infected prostate and vesicles to as high a temperature as that to which the whole infected area in the cervix and urethra in women can be heated. Moreover, the certainty of knowing whether a cure has occurred is not so great. In the case of the cervix and urethra, the relief of symptoms and return to normal appearances, observed over long periods, make the diagnosis of freedom from infection a reasonable certainty. The same observation of the prostate and vesicles is not possible, and negative results of microscopic examination of smears after prostatic massage are of little value. But, I repeat, the effect on the metastases is invariable. This work on heating infected organs by diathermy satisfies the postulates. The cases are diagnosed and the pathological condition is known with sufficient accuracy to enable them to be properly classified. Notes on the progress are kept and observable physical conditions are recorded. Results have an invariability which is sufficient. These cases have been followed up, in spite of the difficulties of doing so, in many cases for two or three years.
In describing the results I have used the word " invariable." All I mean by that is that they can be repeated with a constancy sufficient to establish the relationship of cause and effect. The failures are not more than would be accounted for by errors of diagnosis, special difficulties of application in certain cases, and reinfections. The current applications have been measured.
Pneumonia.-Owing to the progressiveness of Dr. J. B. Cook, the Medical Superintendent, and to his cooperation, up to the present time 89 cases of lobar pneumonia have been treated by diathermy at the West Middlesex Hospital, and complete records of these are available.
This was, I believe, the first hospital in this country at which pneumonia was treated by diathermy. At all events, so far as I know, it was here that the treatment was first systematically carried out, and it has the greatest number so treated to its credit. These cases have been chiefly under the immediate charge of Dr. Marjory Warren, and it is owing to her zeal that the notes of the cases have been so complete.
Speaking generally the results have been relief of pain, a tendency to rest and sleep, less necessity for sedatives, and a general improvement in the condition of the patients. This is almost universal, but, it cannot be claimed that a really sleepless or delirious patient has the distressing symptoms removed, possibly owing to the difficulties of application in such cases. There is no doubt about the benefit obtained, and this is probably reflected in a lowering of the death rate, though this is difficult to prove. Ten deaths have occurred in the 89 cases. During the period over which the investigation has lasted, we have passed through several severe epidemics. The patients were suffering in many instances from the effects of starvation and exposure, and were in bad condition. The number of deaths (10) must be considered low. Whether diathermy treatment or the general care and good nursing which these cases have had is responsible is another matter.
That the method is considered to be useful is shown by the fact that, beginning with a ward of three beds for men, Dr. Cook has had the facilities for the treatment extended to include that of women, and we now have one of the large wards provided with diathermy for the treatment of men. A team of sister and nurses, especially trained in the application, is employed. The method consists of placing a metal electrode (1 lb. lead) 6 inches by 8 inches, back and front, with as little disturbance as possible. The current is increased up to tolerance, and is given for 20 minutes every four hours during the day. In these cases I have sought evidence to show whether there is a specific reaction to the treatment. Crisis occurs early in so many cases treated by the usual methods and the date of onset is often so difficult to determine that no claim can be made that crisis occurs earlier on account of the treatment. On the whole I believe that the duration of the illness is not shortened.
Specimen temperature charts to illustrate the classification are shown above. In the first, no effect on the temperature has been produced, and this is classified as "4 ending by crisis unaffected by diathermy."
In the second and third there is a fall of temperature between the beginning of diathermy treatment and the crisis. Such cases are classified as "ending by crisis and possibly affected by diathermy." In the fourth ending is by lysis. There is no reduction of temperature for four days following the commencement of diathermy treatment. These are classed as " ending by lysis, unaffected by diathermy." In the fifth, there is ending by lysis, fall of temperature commencing shortly after the beginning of the treatment. These are classified as " ending by lysis, possibly affected by diathermy." In 42 of the 74 classified the illness ended by crisis. In 33 of these the general course of the fever was unaffected by the diathermy; that is to say there was little or no lowering of the temperature between the time of first giving diathermy and the crisis. In 9 there was a lowering of the temperature during this time. Twentytwo of the classified cases ended by lysis. In 5 the temperature remained at the same level for some days after diathermy was first given and then began to fall. There were therefore 17 cases of lysis which may have been affected by the diathermy. In these cases ending by lysis a patient has frequently become quite suddenly well, as if crisis had occurred when the temperature at the time was only 990 F.
In 9 cases the ending was irregular, or for some reason the case was not capable of classification. Six cases ended by empyema. Adding the 9 cases of crisis in which a distinct lowering of the temperature after diathermy had occurred to the 17 cases of lysis which may have been due to the effects of diathermy, we have 26 cases affected by it, and adding the number of deaths (10) to that of those cases of crisis unaffected (33), and lysis unaffected (5), we have 48 unaffected out of 74 classified.
In this treatment of pneumonia by diathermy, so far as the specific effects of heating an infected organ are concerned, the postulates are not satisfied. The current applications to the infected areas are not known with sufficient accuracy and the results are variable within the meaning of the postulates. We are trying to heat an infected organ to a certain critical temperature by electrodes, both of which are placed on the surface. The method is the same as that employed when we aim at relief of pain, or relief of symptoms, or perhaps at resolution of inflammatory products, by means of diathermy, applied in such a way that structures heated and temperature reached are not known with any degree of accuracy. We are using here a method which does not sufficiently mitigate the effect of the tendency to spread-which is characteristic of diathermy currents-as might be done by placing one electrode within the circle formed by the other. When this can be done and a certain definite temperature can be reached, definite results are obtained, invariably constant within the limits of errors of diagnosis, failure due to extraneous events-such as reinfection, imperfections of applications and consequent inadequate heating and peculiarities of the patient, such as inability to respond. In this treatment of pneumonia the area of consolidated lung will not always be heated by the current and probably never heated throughout its entire extent. This accounts, at least in part, for the limitation of the results obtained and for their variability. I believe that if we could arrive at a technique by which we could, for instance, heat an infected lung as certainly and as completely as we can heat an infected cervix, we should obtain the same uniformity in results.
This does not mean that the method is not useful. It means that the evidence of specific effects of heating the infected organs is unsatisfactory.
We have a great variety of instruments enabling us to produce muscular contractions, changes in blood-supply, and polar effects near the electrodes, as well as heating deeply and, especially, to heat certain organs. A knowledge of the physical, chemical and physiological effects of the applications is helpful but not essential, because most of the treatments are empirical. What is required is investigation on the lines of what may be called intelligent empiricism. As has happened in other branches of therapeutics, the most striking and important results have often been obtained by empirical observation and we may do much by a simple method of trial, provided the postulates are satisfied.
Discu88ion.-Dr. G. SIMON referred to the results in seventeen cases of lobar pneumonia treated by diathermy at Saint Bartholomew's Hospital; as shown by the charts, the level of the temperature, pulse and respiration, between admission and the occurrence of crisis or lysis, was unchanged in the majority of cases, and neither in these respects, nor in the white blood-count curves was there any evidence of a specific response.
Three patients had died and the post-mortem findings showed no evidence that diathermy had had any local effects on the lung. The relief of pain had been considerable, and on the occasions when all other means, including antiphlogistine, leeches and omnopon had failed, diathermy had afforded great relief.
Mr. MARTIN OLDERSHAW said that it was very difficult to give a prognosis in cases of puerperal sepsis. In apparently mild cases the patient might die, and in an almost hopeless case she would sometimes recover. Any addition to the means of treatment was therefore welcomed. Dr. Robinson had drawn sharp distinction between sapremia-in which, he said, diathermy was of little use-and septicemia, in which he had found it of great value.
Clinically, however, patients could not be readily classified, and many-perhaps most cases -were of a mixed type. He (the speaker) assumed that whenever there was a clear evidence of putrid material inside the uterus, this should be removed before diathermy was applied.
In puerperal infection, as indeed also in pneumonia, the real problem was to raise the patient's general powers of resistance. Apparently diathermy could belp in this respect, partly by its local heating action on the infected organ, and also by relieving pain and promoting a feeling of general well-being.
Dr. G. B. BATTEN said he remembered that about 26 years ago Dr. Lewis Jones (of beloved memory) had drawn the attention of the British Electrotherapeutic Society to two features in our special work: the relieving of symptoms and the-more important-curing of disease or its consequences, as of the disabilities after paralysis, or of sciatica. He (the speaker) felt sure that Dr. Lewis Jones would have considered Dr. Robinson's results even more important.
